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1 INTRODUCTION

Chronic rhinosinusitis (CRS) is an inflammatory dis-
ease of the paranasal sinuses with signs and symptoms
lasting >12 weeks. It is a debilitating condition with a
great effect on quality of life and productivity.1,2 Treat-
ment entails medical therapy with or without surgery,
and statins have been evaluated as a potential new
therapy.
Statins are lipid-lowering medications which work via

inhibition of the 3-hydroxy-3-methylglutaryl-coenzyme A
reductase, the key limiting step in cholesterol biosynthe-
sis. However, several studies have found beneficial effects
for statins that are independent of its lipid-lowering mech-
anism. These have been referred to as “pleiotropic effects”
and include anti-inflammatory, immunomodulatory, and
antioxidant properties.3 Few studies have investigated the
role of statins in CRS,4–6 of which only one looked at sub-
jective and objective measures on the individual level.4
Thus, the objective of our study is to investigate whether
CRS patients on statins have a lower burden of disease
as measured by the 22-item Sino-Nasal Outcome Test
(SNOT-22), Lund-Kennedy (LK) endoscopy, and Lund-
Mackay (LM) computed tomography scores compared to
CRS patients not on statins.

2 METHODS

This is a cross-sectional study. West Virginia University
Institutional Review Board approval was obtained prior
to retrospective data acquisition. The institutional reg-
istry was then queried for CRS patients who presented
to our clinic between July 2020 and July 2021. Diagno-
sis of CRS was made according to the criteria defined
by the ICAR 2021 and the EPOS 2020.1,2 Patient charts
were then reviewed for demographic data, smoking status,
statin use, CRS phenotype, SNOT-22 score, LK score, LM
score, and treatment. Patients were split into two groups
based on statin use. All data reviewed were at the time of
initial clinic presentation. Diagnosis of allergic rhinitis was
made based on symptoms and confirmed by skin testing
or blood immunocapture testing. Diagnosis of asthma was
confirmed by an allergist/immunologist or a pulmonolo-
gist. Statin usewas defined as use for at least 6months prior
to presentation.

2.1 Statistical analysis

Baseline characteristics between statin users and non-
users were compared using the t-test for means (or the
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TABLE 1 Baseline characteristics

Characteristics
No statins
(n = 111)

Statins
(n = 77) p-value

CRS phenotype
CRSsNP 64 (57.7%) 39 (50.6%) 0.34
CRSwNP 47 (42.3%) 38 (49.4%)

Smoking
No 90 (81.1%) 60 (77.9%) 0.60
Yes 21 (18.9%) 17 (22.1%)

Sexa

Female 61 (55.0%) 31 (40.3%) 0.047
Male 50 (45.0%) 46 (59.7%)

Age (years), mean ± SDa 45.2 ± 16.7 60.2 ± 10.2 <0.001
BMI, mean ± SD 31.3 ± 7.9 32.8 ± 8.4 0.20
SNOT-22 total, median (IQR) 41.0 (23.0, 54.0) 39.0 (21.0, 57.0) 0.69
Nasal/extranasal rhinologic subdomain, median (IQR) 17.0 (9.0, 23.0) 17.0 (9.0, 22.0) 0.68
Ear/Face subdomain, median (IQR) 5.0 (2.0, 9.0) 5.0 (1.0, 10.0) 0.92
Sleep subdomain, median (IQR) 16.0 (6.0, 24.0) 15.0 (5.0, 23.0) 0.59
Psychologic subdomain, median (IQR) 0.0 (0.0, 2.0) 0.0 (0.0, 3.0) 1.00
LK score, median (IQR) (n = 41) 3.0 (1.0, 6.0) 4.0 (2.0, 5.0) 0.58
LM score, median (IQR) (n = 170) 7.0 (4.0, 16.0) 10.0 (6.0, 15.0) 0.51
Asthmaa

No 83 (75.5%) 45 (59.2%) 0.019
Yes 27 (24.5%) 31 (40.8%)

Allergic rhinitis
No 74 (67.3%) 57 (75.0%) 0.26
Yes 36 (32.7%) 19 (25.0%)

Diabetes mellitusa

No 104 (93.7%) 42 (54.5%) <0.001
Yes 7 (6.3%) 35 (45.5%)

Obstructive sleep apnea
No 104 (93.7%) 66 (85.7%) 0.067
Yes 7 (6.3%) 11 (14.3%)

Treatment
Medical 94 (84.7%) 66 (85.7%) 0.85
Surgery 17 (15.3%) 11 (14.3%)

Prior sinus surgery
No 70 (63.6%) 44 (57.9%) 0.43
Yes 40 (36.4%) 32 (42.1%)

Prior medical treatment
Steroid sprays 38 (34.2%) 30 (39.0%) 0.51
Steroid rinsesa 14 (12.6%) 3 (3.9%) 0.040
Saline rinses 23 (20.7%) 13 (16.9%) 0.51
Antihistamine sprays 8 (7.2%) 12 (15.6%) 0.067

Abbreviations: BMI, BodyMass Index; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSwNP, chronic rhinosinusitis with nasal polyps; IQR, interquartile
range; LK, Lund-Kennedy endoscopy score; LM, Lund-Mackay computed tomography score; SNOT-22, Sino-Nasal Outcome Test 22.
aStatistically significant.
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TABLE 2 Multivariable linear regression

Outcome
Beta-
coefficient 95% CI p-value

SNOT-22 total −0.79 −8.8 to 7.22 0.85
Nasal/extranasal
subscore

−0.62 −3.76 to 2.53 0.7

Ear/face subscore 0.61 −1.2 to 2.42 0.51
Sleep subscore −0.78 −5 to 3.42 0.72
Psychologic subscore −0.01 −0.86 to 0.84 0.98
LK score −0.48 −1.55 to 0.48 0.59
LM score −0.32 −4.67 to 4.02 0.88

Beta-coefficients represent the difference in the mean outcome (e.g., SNOT-22
score) when comparing statin users versus non-users (negative values indicate
lower mean outcome score in the statin group). Controlled for age, asthma,
diabetes, and sex.
Abbreviations: CI, confidence interval; LK, Lund-Kennedy endoscopy score;
LM, Lund-Mackay computed tomography score; SNOT-22, Sino-Nasal Out-
come Test 22.

Wilcoxon rank sum test for medians) and chi-squared for
proportions. Linear regression was then used to compare
the SNOT-22, LK, and LM scores between statin users
and non-users while controlling for confounders. Stata 13
was used for all statistical analyses (StataCorp LP, College
Station, Texas, USA).

3 RESULTS

A total of 188 patients were identified, of which 77 (41%)
were on statins. Univariable analysis showed a difference
in age, sex, diabetes mellitus (DM), asthma diagnosis, and
prior steroid rinse use between the two groups, but none
of the other baseline characteristics were significantly dif-
ferent (Table 1). Linear regression controlling for age, sex,
DM, and asthma diagnosis showed no significant differ-
ence in the mean SNOT-22 (total and subdomains), LK,
and LM scores between the statin groups (Table 2).

4 DISCUSSION

In addition to their lipid-lowering effects, statins have
a number of beneficial effects collectively known as
“pleiotropic effects.” The exact mechanism is yet to be
established but is thought to be due to their effect on
prenylation.3 The role of statins in chronic inflammatory
lung disease has been extensively studied, with hetero-
geneity of results at the clinical level. It has been hypoth-
esized that the lack of consistent response in vivo may be
due to limited systemic bioavailability of oral statins due
to high first-pass metabolism, short half-life, and quick
clearance.7

In a database review using the National Ambulatory
Medical Care Survey, Wilson et al. showed that the odds of
being on a statin are lower in patients with CRS compared
to controls and thus concluded that patients on statins
are less likely to get CRS compared with those not on
statins.6 Gilani et al. performed a similar study in a single
institution and found similar results.5 Rimmer et al. inves-
tigated the difference in subjective (SNOT-22 scores) and
objective measures (LK, LM CT, and olfactory function)
between CRS patients on statins and those not on statins.
They found a significant difference in the total SNOT-22
score, as well as the rhinologic, ear/face, and psychologi-
cal subdomains (all lower in statin users) of the SNOT-22
on univariable analysis.4 In comparison, our study did
not identify a significant difference between statin groups,
even when controlling for potential confounders in a mul-
tivariable linear regression model. To our knowledge, this
is the largest cohort comparing subjective and objective
measures among statin users and non-users.

5 CONCLUSION

Our data demonstrated no difference in baseline CRS sub-
jective and objective findings between statin users and
non-users. This contrasts with a recent study that showed
that CRS patients on statins had lower SNOT-22 scores.
Further longitudinal studies comparing changes in subjec-
tive and objective outcomes with larger sample sizes are
needed to further understand the role of statins in CRS.
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